Parabutoporin--an antibiotic peptide from scorpion venom--can both induce activation and inhibition of granulocyte cell functions.
Parabutoporin (PP) affects motility and NADPH oxidase activity in normal human polymorphonuclear neutrophils and in granulocytic HL-60 cells. These PP-induced interactions utilize a Rac activation pathway. PP induces chemotaxis of neutrophils and HL-60 cells via a pertussis toxin-sensitive way, thus using trimeric G-proteins. The enhanced chemotaxis is also apparent in undifferentiated HL-60 cells which lack functional formyl peptide receptors. On the other hand, PP strongly reduces the superoxide production by the NADPH oxidase complex after either PMA or fMLP activation of granulocytes. These combined results strongly suggest a direct activation of G-proteins and subsequent Rac activation as the basis for the observed effects. The unexpected inhibitory effect of PP, despite Rac activation, on superoxide production in granulocytes is explained by the direct interaction of membrane localized PP which prevents the formation of a functional NADPH oxidase complex.